Immunomodulatory drugs stimulate natural killer-cell function, alter cytokine production by dendritic cells, and inhibit angiogenesis enhancing the anti-tumour activity of rituximab in vivo.
The immunomodulatory drugs (IMiDs) lenalidomide and actimid (also known as CC-4047) are thalidomide analogues which are more potent than their parental compound. In combination with rituximab, we have previously demonstrated that IMiDs have synergistic in vivo anti-tumour activity in preclinical studies in a human lymphoma severe combined immunodeficiency mouse model. This report further explored the mechanisms by which IMiDs exert their anti-lymphoma effects. Following exposure of subcutaneous lymphoma tumours in murine models to IMiDs, there was a significant increase in the recruitment of natural killer (NK) cells to tumour sites. This increase in NK cells was mediated via stimulation of dendritic cells and modification of the cytokine microenvironment associated with an increase in monocyte chemotactic protein-1, tumour necrosis factor-alpha and interferon-gamma and probably augmented rituximab-associated antibody-dependent cellular cytotoxicity. IMiDs also had significant anti-angiogenic effects in our B-cell lymphoma models. Thus, by modulation of the immune system mediated via dendritic cells and NK cells, changing the cytokine milieu, as well as by their anti-angiogenic effects, IMiDs in combination with rituximab resulted in augmented in vivo anti-tumour effects against B-cell lymphoma. Our positive preclinical data adds additional support for the evaluation of IMiDs plus rituximab in patients with relapsed/refractory B-cell lymphoma.